The purpose of this study is to investigate the association between synchronous peer to peer interaction (PPSI) and student engagement in postgraduate management units in Bangladesh. Understanding of this association focused on outcomes of engagement with learning materials and workplace relevant learning. This study utilized an interventional and convergent parallel mixed methods research design. A PPSI intervention, involving teamwork of five students from working and non-working status, was applied on 80 students in two different management units. The intervention was followed by a survey on student's perception of the association between PPSI and student engagement, which received 80% response rate. Content analysis was applied to the qualitative survey data while quantitative data were analyzed with SPSS software. Participant profile were 60% female, 95% below the age of 30 and 71% having work experience. The study found a significant positive association (r =.53) between PPSI and student engagement in postgraduate management study in Bangladesh. Peer to peer interaction helped students to collect different viewpoints, engage with learning material and practice workplace relevant skills. However, success of PPSI is influenced by factors such as task design, student's attitude toward teamwork and ease of use of technology. This study is first of its kind to explore the in-depth relationship between PPSI and student engagement in an education setting in a developing country. It could open avenues for further research on designing and implementation of PPSI for student centered and work relevant learning, across developed and developing countries.
Introduction
Synchronous peer to peer interaction (PPSI) refers to a negotiated environment where students work collaboratively in real-time, either in one to one or small groups [1, 2] . PPSI is sometimes studied as an exclusive online collaboration mechanism [3] , but in this investigation, PPSI covers real-time interactions through face to face, text, audio, and online medium [4] . Students experiencing PPSI can achieve quality learning, through different actions such as helping each other in completion of assigned work and challenging each other's knowledge in open and comfortable peer interactions [5, 6, 7] . Some of the other benefits of PPSI are better course completion rate [8, 9] , more wonderful community feeling between students [10] , and lower burn-out rate for online teachers [11] . While technical glitches [12, 13] and difficulties in scheduling the interaction [12] are some hurdles in PPSI, students report the overall experience of PPSI is still productive [12, 13] . PPSI is thus an avenue for active and collaborative student engagement, which is considered an advantageous attribute for quality education and success in higher studies [6, 7, 14] . However, current literature on this topic is skewed towards evidence from education settings in a developed country. Whereas, the mechanisms of student engagement is believed to be different across different country settings [15] . Given the ongoing growth of innovative learning such as blended and MOOC (massive open online education) in South Asian universities [16] , this is an appropriate time to apprehend potential of PPSI in this educational setting.
This study investigates the premises of associations between PPSI and student engagement in postgraduate (Master level course) management units in Bangladesh. This South Asian developing country has advanced in the digital economy [17] and intending better integration of technology for interactive and contemporary skill-oriented higher education [18] . The focus of this study is on peer interaction for outcomes of engagement with learning materials and workplace relevant learning. These outcomes and PPSI should be interdependent, respectively, falling into three domains of student engagement in higher education: academic, cognitive, and social engagement with peers [19, 20] . Hence, understanding of the association between these concepts is critical to the functioning of student engagement in postgraduate education.
Research Questions
This study addresses the following four research questions from the perception of students:
• Is PPSI associated with student's engagement with learning materials and thinking of applying classroom learning to workplace scenarios? • How can PPSI be associated with student's engagement with learning materials? • How can PPSI be associated with student's engagement with thinking of applying classroom learning to workplace scenarios? • What are the critical factors in PPSI that can facilitate student engagement?
Conceptual Framework
Student engagement is recognized to facilitate studentcentered education in various ways: it protects students from the risk of failure in learning [20] , enhances student's academic achievement and satisfaction [21] and provides students with life-long learning capacity [22] . Multifaceted factors work together to shape the concept of student engagement [14, 20] . Moreover, the conceptualization of student engagement can differ between higher education versus other educational levels [19] . The five inter-related factors of student engagement in higher education are: 1) Academic Engagement, including behavior of learning such as engagement with or spending time to read the learning materials, (2) Cognitive Engagement, covering psychological investment for complicated learning such as thinking of applying classroom learning to work scenarios (3) Social Engagement with Peers, comprising of interaction of support with peers such as cooperation in team assignments (4) Social Engagement with teachers, encompassing interaction of guidance such as teachers lecturing in online class and (5) Affective Engagement, consisting of emotional involvement such as student's bonding with the identify of their education institute. This five-factor model [19] supports the theorization of associations between PPSI and student engagement with learning materials and work relevant learning, as proposed in this study. This study investigates the three factors in the model: academic engagement, cognitive engagement, and social engagement with peers.
Furthermore, PPSI can facilitate student engagement in line with the theory of social-constructivism professed by Lev. Vygotsky [7, 23, 24] . Social constructivism propagates collaborative learning, a process where students achieve deeper learning through different actions such as helping each other in completion of assigned work and challenging each other's knowledge in open and comfortable peer interactions [7] . PPSI, equipped with the features of peer exchange of immediate feedback and ideas, facilitates social constructivism. This results in students developing a better understanding of the course content [25] and experiencing success in the achievement of team goals [12] . Few researchers [13, 26, 27] explained PPSI has to incorporate the right task, possessing attributes such as critical thinking, clear relevance to student's topic of learning and subjective interpretations as opposed to correct standardized answer. Researchers [28, 29] further clarified that PPSIs are beneficial for interprofessional discourse, which is a desirable attribute for management education and works as well. Therefore, investigating the association between PPSI and student engagement is a conceptually sound initiative for scholarship of teaching and learning in postgraduate management study.
Enhancing Higher Education in Bangladesh
Higher education is essential for human capital and overall economic development in Bangladesh [30] . Postgraduate management study, the master level management major degrees at university, contributes to higher education and associated developments in the country. Bangladesh has an expanding higher education market, consisting of 103 private universities, 45 public universities, and three international universities [31] . Postgraduate management education is a common offering across the public, private, and international universities.
There is scope for improving quality in higher education in Bangladesh, with a prominent issue being graduates lacking adequate workplace-relevant skills [32] . In a recent study on higher education in Bangladesh [33] , both employers and students were reported to value teambuilding capability as an employability skill. In the same study, employers in Bangladesh showed priority for subject knowledge, breadth of knowledge, and application of knowledge. These are evidence for the contextual need for teaching and learning interventions that attend to employability skills, including team-work, knowledge acquisition, and application of knowledge. This investigation on PPSI's association with student's engagement with learning materials can address the required knowledge acquisition skills. The investigation also impacts employability skills, more broadly, assessing the association between PPSI and student's cognition for applying classroom learning to the workplace scenarios.
Synchronous education, through face to face interaction, is the prominent mode of learning in higher education in Bangladesh. About two open universities in Bangladesh offer technology-based synchronous education, in a limited manner, through internet and interactive audio and video sessions [34] . Till now, most universities do not have their online learning platforms such as Moodle and Blackboard that are common in developed country education settling. However, the potential for wider use of technology-based synchronous learning is apparent, with private university students becoming users of real-time blogs, mobile texts, online discussion boards (Skype), Flickr, YouTube, Facebook, etc. [35] . In light of the advancement of the digital economy in the country [17] , there is a growing interest to integrate technology in education sector [18] . Technology-based synchronous learning could make higher education in Bangladesh accessible to a wider community, negotiating travel difficulties, and social conservatism against women education [36] . These factors endorse this investigation on synchronous interaction in postgraduate management study to be a philanthropic initiative.
Methods
This investigation was conducted with students who were studying in two management units in a postgraduate program in a private university in Bangladesh. During the data collection time, in the 2018 fall semester, 80 students were enrolled in these units combined. These two units cover more than 10% of the annual enrollment of management students in the program. This study utilized an interventional and convergent parallel mixed methods research design [37] . The following section describes the research design, including the teaching intervention and survey tool.
Research Design
The intervention of teaching practice was drawn from extensive consultation between the chief investigator, who taught at a university in Australia and the two co-investigators, who taught at two different universities in Bangladesh. One of the co-investigators taught at the university where the research was conducted. The consultation started with the chief investigator presenting a PPSI teaching practice that received positive feedback from Australian students. This initial PPSI teaching practice was changed to fit the research context, as advised by the two co-investigators.
In its final form, the PPSI intervention involved the work of a team of 5 students. The unit coordinator, one of the co-investigators, had arranged the teams with a combination of working and non-working students. Investigators believed such a mix of students in the team would be conducive to the research aim about reflection on work relevant learning. Each team had to make two submissions in this PPSI intervention: one, a 350-400 words answer to a question that students write as a team in synchronous mode (online/audio discussion in real time). This question required the team to identify relevant reading materials of the course and an example of applying the learning from the readings in managing a realistic workplace scenario. This short answer task intended students to collaborate for critical thinking and succinct writing. Two, an online/audio team discussion (maximum 6 minutes) as a sample of their synchronous collaboration. These submissions were made two weeks before the four-month teaching session ended. The PPSI intervention carried 5% weighting in the unit's marking. The unit coordinator briefed students of the marking rubric, which had specific criteria regarding evidence of collating ideas from different team members.
A survey was applied, collecting quantitative and qualitative data simultaneously. This survey had two items to capture student's perception of an association between their experience of PPSI and student engagement. One, whether the PPSI had induced engagement with learning materials. Two, whether the PPSI induced engagement with thinking of applying classroom learning to workplace scenarios. These items were of Likert scales of 1 to 5. On this scale, 5 corresponded to Strongly Agree, 4 to Agree, 3 to Neutral, 2 to Disagree and 1 to Strongly Disagree. These two items had corresponding free-text (qualitative) answer options where participants provided comments, explaining the rationale of PPSI impacting student engagement. Furthermore, the survey covered a question to collect student's suggestions to improve the PPSI for a better learning experience. This was a qualitative question, requiring students to respond with comments in free-text.
Ethical Considerations
Investigators acknowledge that students participating in this study can have an unequal relationship with one of the co-investigators. Given that one of the co-investigators was the unit coordinator of the units where research participants were studying. Investigators have collected data from students in a voluntary and anonymous survey, mitigating risks of such unequal relationship biasing the research findings. There is no ethical review process in practice, by which this study could receive a formal ethical clearance in Bangladesh. Investigators consulted the study with the appropriate authority in the research context, that is, the postgraduate program director of the university. The investigators followed a research process that was similar to the approved protocol of the Australian PPSI (reference number H0015793 with the human research ethics committee at the University of Tasmania). Moreover, throughout the research, investigators were respectful to all those who were involved in this inquiry. For example, the PPSI intervention was not onerous on students and the survey was conducted online to ensure the privacy and confidentiality of the student participants.
Survey Procedure and Participants
All enrolled students of the chosen units were invited to participate in the survey via an announcement on the university's website. One of the co-investigators, who did not teach at the research context, was in charge of the survey data collection. She conducted the survey online, via survey monkey. A total of 65 completed surveys were submitted, corresponding to 80% response rate. Table 1 describes the profile of the survey participants, by age, gender, and work and study conditions. 
Data Analysis
Quantitative data were analyzed with descriptive statistics and correlation coefficient. In some analysis, a record was excluded if the specific data item was missing. Hence, there is slight variability in the numbers across the analysis undertaken. First, a profile analysis of the participants included percentage breakdown regarding: age, gender, work, and study conditions (Table 1) . Second, Current study assessed the effect of PPSI on the two types of student engagement via mean and percentage analyses ( Table 2) . Mean values beyond the neutral point and high percentages at the levels of "Strongly Agree" and "Agree" indicated a positive effect of PPSI on student engagement. Finally, Pearson correlation analysis was conducted to assess an association between the two types of student engagement. Which are one, PPSI induced engagement with learning material and two, PPSI induced engagement with thinking of applying classroom learning to workplace scenarios? The association can be assessed as low, moderate, and high in cases where the value of coefficient correlation (r) is below 0.3, between 0.3 to below 0.5 and above 0.5 respectively [38] .
Content analysis was applied on the qualitative survey data. The analysis went through the three stages: preparing, organizing and reporting [39, 40] . In the preparation stage, investigators jointly identified the unit of analysis as a survey respondent's answer to the free-text questions regarding the PPSI's influence on student engagement and suggestions of improving the PPSI. At this stage, it was also decided to draw manifest rather than the underlying meaning of data [40] . During the stage of organization, a deductive approach was taken to compare the qualitative responses against the four research questions in the study. The process involved each of the three investigators individually analyzing the content of the qualitative responses according to the research questions. This process progressed to independent initial coding of the content, noting the frequency of the codes and identifying associated quotations in the categorization matrix. This categorization matrix, including the initial codes and supporting quotations, was finalized in joint discussions between the investigators. The finalized codes, with an example, quotations, organized around the research questions, have been reported in Table 3 , 4, and 5. It is understood that the sessions of joint discussions between the investigators mitigated possible researcher biases through conformability [39] .
Results
This section presents the survey result, the quantitative and qualitative responses, answering the research questions in this study.
Association between PPSI and Student Engagement
Students responded positively to the research question, "Is PPSI associated with student's engagement with learning materials and thinking of applying classroom learning to workplace scenarios?" This is evidenced by about 97% of students either agreeing or strongly agreeing that PPSI enhanced their engagement with two items in Table 2 . One, PPSI induced engagement with learning materials and two, PPSI induced engagement with thinking of applying classroom learning to workplace scenarios (Frequency row, Table 2 ). This positive notion is further endorsed, with mean values of 4.40 (SD: 0.68), on PPSI induced engagement with reading materials, and 4.45 (SD: 0.69), on PPSI induced engagement with thinking of applying classroom learning to the workplace (Mean row, Table 2 ). Correlation (r =.53) between these constructs were significant and had a substantial effect [38] . Styles for table title, table head, and table text Similarly, few survey comments indicated a positive association between PPSI induced engagement with reading materials and workplace relevant learning. Four students had made comments with such a notion. The following comment from a student is placed to reflect this notion:
"Online collaboration with peers enabled me to have a better idea about various sections of my reading materials. Through this, I can know which parts of my reading materials can be applied to my work problems (Respondent # 47)." 
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American Journal of Educational Research Table 3 presents the result of the content analysis for the research question "How PPSI can be associated with student's engagement with learning materials?" In this study, students perceived PPSI to be a practice where peers motivated each other to be oriented to the learning materials. The most common mechanism of this motivation was peers discussing the learning materials from different viewpoints. As the quotation from the respondents (Row 1, Column 3, and Table 3) indicates, exposure to peer's variety of opinions had helped students to understand the reading materials in greater depth. The other mechanisms of positive association were sharing of the reading load with peers, collaborative unpacking of the problematic concepts and intention for valuable online experience with peers. Only about 5% of students found the PPSI to have a neutral impact on their engagement with learning materials. One student had identified the inadequate duration of PPSI for the neutrality. Other students did not clarify why they found PPSI ineffective in influencing their engagement with learning materials. Table 4 presents the result of the content analysis for the research question "How PPSI can be associated with student's engagement with thinking of applying to learn to workplace scenarios?" In this study, majority of students perceived PPSI is facilitating the application of learning to workplace scenarios, as PPSI provided an opportunity to practice work-relevant skills such as managing teams, communication, and individual strengths and weaknesses (Row 1, Column 3, Table 4 ). Some students had the notion that the PPSI environment was similar to that at work as they interacted with peers who were working and collaboratively worked towards the same goal and practical solutions (Row 2, Column 3, Table 4 ). It was also noted that working students, as opposed to non-working, could find it easier to think about applying classroom learning to work (Row 3, Column 3, Table 4 ).
Rationale for Student Engagement with Learning Materials

Rationale for Student Engagement with Workplace Relevant Cognition
Table 3. Content analysis of engagement with learning materials
Codes Frequency (%) Example quotations
Peers shared different viewpoints of the learning materials. 27 (42) "Online collaboration that I experienced with my peers gave me the opportunity to brainstorming different viewpoints of the readings and learn more effectively from the different viewpoints (Respondent # 59)". "Peers different point of views made the readings interesting (Respondent # 30)". "We learnt many new things as each of us shared understanding of the readings and the management theories (Respondent # 18)".
Peers shared the reading load and quickly taught each other the learning materials.
(22)
"I believe group study or peer interaction helps us to quickly grasp the readings, as we could share the readings and teach each other what we read online. Particularly, in last minute preparation, there is nothing to beat the advantages of online collaboration (Respondent # 40)". Peers encouraged being oriented with the readings and collaboratively solved the difficult concepts. 11 (17) "My peers encouraged me to read the learning materials and together we solved the difficult concepts (Respondent # 65)".
Students read learning materials for constructive online experience with peers.
(14)
"For the online experience with peers to be constructive I went through the topics first to identify the points of discussion with my team members. This resulted in more than usual engagement with the reading materials and a better retention of learning (Respondent # 46)". Student's engagement with learning materials was neutral.
3 (5) "I believe the peer interaction was too short and had neutral impact on my readings (Respondent # 50)'. Total 64 (100) Note: One survey respondent did not make any comment on the topic. "It helped me to increase skills for my work by learning how to manage a group to be efficient and complete the work timely. I can apply the same approach with which I maintained coordination in this peer interaction (Respondent # 22)'. "In our workplace we have to communicate with lots of people. In this team work, we had lots of communication with peers. So, this is very helpful for us (Respondent # 17)." "Group discussion helped me to develop many transferable skills like team work, leadership which we will be able to apply to our workplace (Respondent 18)." "In workplace it is very important to know individual strength and weakness. We also learnt that skill in this online work (Respondent 24)."
PPSI created an environment that is similar to workplace scenarios.
(23)
"Each and every activity was helpful. Because we could get to know about job experiences of others. It was also very fun (Respondent 42)." "Here we worked towards the same goal as the case at work. Also, it was difficult to work with unknown people but that happens at work too (Respondent # 28). " "There are many issues for which there are no solutions in the book. Peer interaction helped to talk about these issues and find practical solutions just like what I do at work (Respondent # 65)." PPSI association to engagement varied, depending on whether they were working or not. 7 (11) "Since I am working in corporate environment, it definitely helped me to think that I should implement these theories in my workplace (Respondent # 33)." "Right now, I am not working But I feel that I have learned so many things in this collaboration. These will help me in my future workplace (Respondent # 41)." Total 64 (100) Note: One survey respondent did not make any comment on the topic. "The written task and online collaboration needed information about the readings and explanation of how these readings can manage workplace scenarios. So, I went through the reading materials over and over again and applied the learning to the project scenarios at work (Respondent # 20) ." The required topic had me thinking about the chapters taught in the class and connect the learning to what happens at work. Some of us had to go through the chapters again and rethink about our work and this involved critical thinking (Respondent # 55)". "Interacting with peers was important as our grade depended on it (Respondent # 11)".
Students should find the tool/technology of PPSI to be convenient 19 (29) "Online collaboration via Facebook or iPhone makes it easy to communicate properly. Within real time I could get help from peers (Respondent # 37)". "Usually, when studying in teams it is tough to meet as a team. We are not able to meet each other as we have different work hours and other commitments. Because of online (Skype) collaboration, it become easy to meet as a team and it saved time from travelling (Respondent # 45)". "Skype, Facebook services are often not working here. We faced this problem and completed the task with group messaging and audio recording on phone (Respondent # 46)."
PPSI's facilitation of student engagement is dependent on attitude of team members.
(19)
Some members in my team had the wrong attitude. They were focused on getting things done by other members rather than themselves. While we completed the task on-time, I have less enthusiasm for peer interactions (Respondent # 51). My team members despite working full time and also doing masters full time managed to match time with others and collaboratively completed the work. It was not an easy task, but we did it because we were committed (Respondent # 62).
PPSI's facilitation of student engagement can be better, if adequate time is provided for students to practice PPSI.
(6)
There should be more time for students to practice PPSI…That way, we could engage in this process more frequently and naturally (Respondent # 3).
Total 65 Table 5 presents the result of the content analysis for the research question "What are the critical factors in PPSI that can facilitate student engagement?" Majority of students commented about how PPSI was made meaningful to them through a task design that required as follows: specific information from the readings; collaborative thinking of the readings and rethinking of the work scenarios (Row 1, Column 3, and Table 5 ). Moreover, students were motivated to engage in the PPSI tasks, as it impacted their grade (Row 1, Column 3, and Table 5 ). Other factors that were critical for students to be involved in PPSI are provided in Rows 2, 3, and 4 of Table 5 . It is seen that while students found the use of technology for real-time communication beneficial, they also had to manage the inconvenience of switching between technologies due to technical disruption. A positive attitude from team members that exhibits a commitment to teamwork was seen as necessary for students to be enthusiastic for PPSI. Lastly, few students commented on the criticality of practising PPSI and requiring adequate time to do so.
Critical Rationale in PPSI for Student Engagement
Discussion
This study has provided empirical evidence of a positive association between PPSI and student engagement in postgraduate management study in Bangladesh. The evidence came from students and clarified the functioning of student engagement through three specific mechanisms: PPSI, a social engagement; learning of reading materials, an academic engagement; and thinking of applying classroom learning to workplace scenarios, a cognitive engagement [19, 20] . To the best of the authors' knowledge, this is unique work on PPSI, providing an in-depth explanation of the association between peer to peer interaction and student engagement in an education setting in a developing country. The finding of this study conforms to the theory social-constructivism [7, 23, 24] , in its depiction of how real-time interactions with peers allowed practical problem solving and learning of reading materials in team assessment. Peers encouraging each other highlight potential for academics to use PPSI for countering student's minimalist approach with reading learning materials [41] . Moreover, peer to peer interaction provided an avenue for students to practice workplace-relevant skills such as team-building capability [33] . Additionally, this study endorsed interrelation between PPSI induced student's engagement with reading materials and workplace relevant learning. This implies that academics will be rewarded with a stronger enhancement of student engagement when delivering teaching interventions that facilitate both academic learning and workplace relevant cognition. Given that employers in Bangladesh are looking for subject knowledge as well as knowledge application [31, 33] , this type of teaching intervention is necessary to improve quality in higher education.
The linkage between PPSI and student engagement is not an automatic phenomenon, however. Academics will need to invest substantial time [27, 42] , incorporating certain critical factors in PPSI to materialize this linkage. One such critical factor is designing of tasks where features of collaboration, immediate exchange of ideas, and critical analysis are inherent [7, 23, 24] . For instance, the PPSI task in this study required students to critically reflect on specific readings and example of applying the learning to workplace scenarios. Moreover, students had to provide evidence of collating views of different team members. Individual team member's skills [7] , that is, the experience of workplace scenarios in this study, and attitude towards teamwork [43] were critical for the success of PPSI. Academic's involvement in forming teams with working and non-working students evidenced success in managing some of these factors in this study. Academics may also need to coach students with collaboration skills if substantial lacking exists in this area. Ease of use of technology for real-time communication came across as another critical factor for PPSI [13] . Despite the advancement in digital technologies [17] , social networking tools such as Skype and Facebook failed to provide consistent technical support for PPSI in this study. This implies that PPSI in a developing country should allow the use of a combination of face to face, text, audio, and online mediums. Another insight from this study is that students require practice and time to develop skills for PPSI. Future studies should explore the effective designing of PPSI within the short teaching session such as four months, which was the case for this study.
Conclusion
PPSI can be an avenue for enhanced student engagement in higher education in a developing country. Successful incorporation of PPSI in the study requires an investment of more time and effort from both the academics and students. Drawing on the insights from this study, PPSI comes across a worthwhile investment in pursuit of quality higher education.
